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Description 

[0001] This invention relates to a motor control sys- 
tem according to the preamble of claim 1 , and more par- 
ticularly to a motor control system in which a plurality of 
electric motors can be controlled by a single MPU (mi- 
croprocessor unit). This invention further relates to an 
image forming apparatus using such a motor control 
system. A motor central system of this type is known 
from DE 3 915 482. 

Description of the Related Art 

[0002] Figure 7 shows a typical conventional motor 
control circuit. A circuit similar to that shown in Fig. 7 is 
known from JP 09239962. Motor control circuits using 
a MPU 50 are broadly divided into a constant-current 
system motor control circuit and a constant-voltage sys- 
tem motor control circuit. The motor control circuit 
shown in Figure 7 is of a constant-current system. In the 
motor control circuit, pulse motors PM (PM1 , PM2 and 
PM3) are driven under the control of control signals 
which are respectively input into drivers 51 (driver 1 , 
driver 2 and driver 3) each having a clock terminal CLK 
(CLK1 , CLK2, CLK3) through which a clock for control- 
ling the rotating speed of the motor is input, an enabling 
terminal ENB (ENB1 , ENB2, ENB3) for controlling 
whether the motor is to be rotated, and a clockwise/ 
counterclockwise terminal CW/CCW (CW7CCW1, CVW 
CCW2, CW/CCW3). 

[0003] As shown in Figure 7, when a plurality of pulse 
motors PM1 to PM3 are controlled by a single MPU 50, 
control signals for the respective motors PM1 to PM3 
are discretely connected to the MPU 50. 
[0004] When the MPU 50 has a built-in clock genera- 
tion means such as an integrated timer controller ITC, 
pulse motors more than the number of channels which 
the built-in integrated timer controller ITC can use can- 
not be controlled unless an additional integrated timer 
controller 52 is provided. For example, in the example 
shown in Figure 7, the third motor PM3 is controlled by 
the additional integrated timer controller 52. 
[0005] Such an additional integrated timer controller 
adds to cost and requires an additional space on the 
circuit board, which adds to the size of the circuit board. 
[0006] Generally the MPU 50 is provided with an in- 
tegrated timer controller ITC having a plurality of chan- 
nels. When the MPU 50 is incorporated in an apparatus 
having various mechanisms and processing means (e. 
g., an image forming apparatus to be described later), 
all the channels of the integrated timer controller cannot 
be used for controlling the motors but a part of the chan- 
nels must be used for controlling other mechanisms 
and/or the processing means in the apparatus, which 
gives rise to the aforesaid problem. 
[0007] For example, in a stencil printer as an example 
of the image forming apparatus, the number of objects 
to be controlled by the MPU has been increasing as the 



number of automated functions of the printer is in- 
creased. For example, in the current stencil printer, a 
large number of motors including those for adjusting the 
printing position on the printing paper in the longitudinal 
5 direction and the transverse direction, for supplying 
printing papers, and discharging printing papers are in- 
corporated. 

[0008] Though a plurality of MPU's have been incor- 
porated in the current stencil printer by the function, in- 
creasing objects to be controlled has come to require 
additional integrated timer controllers. 
[0009] In view of the foregoing observations and de- 
scription, the primary object of the present invention is 
to provide a motor control system which can control mo- 
tors larger in number than the number of the channels 
of the timer controller for generating clocks without in- 
creasing a timer controller. 

[0010] Another object of the present invention is to 
provide an image forming apparatus employing such a 
motor control system. 

[001 1 ] In accordance with a first aspect of the present 
invention, there is provided a motor control system com- 
prising the features of claim 1 . 
[0012] Preferred embodiments are defined in the de- 
pendent claims. 

[0013] In accordance with the present invention, since 
a plurality of motor drivers use one channel of an inte- 
grated timer controller of the processor in common with 
each other, more motors than the number of the availa- 
ble channels of the integrated timer controller can be 
controlled by the processor without increasing an inte- 
grated timer controller. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] 

Figure 1 is a block diagram showing a motorcontrol 
system in accordance with a first embodiment of the 
present invention. 

Figure 2 is a block diagram showing a motorcontrol 
system in accordance with a second embodiment 
of the present invention, 

Figure 3A is a plan view of a stencil printer provided 
with a motor control system in accordance with the 
present invention, 

Figure 3B is a front view of the stencil printer, 
Figure 4 is a view for illustrating adjustment of the 
printing position on the printing paper, 
Figure 5 is a view showing the control panel of the 
stencil printer, 

Figure 6 is a flow chart for illustrating the processing 
of adjusting the printing position on the printing pa- 
per, and 

Figure 7 is a block diagram showing a conventional 
motor control system. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0015] Figure 1 shows a motor control system in ac- 
cordance with a first embodiment of the present inven- 
tion which drives a plurality of electric motors in a con- 
stant-voltage drive mode. 

[0016] In Figure 1 , an MPU 1 has a three-channel in- 
put-output unit I/O and a two-channel integrated timer 
controller ITC and controls three pulse motors PM1 to 
PM3 by way of first to third motor drivers 5a to 5c. 
[001 7] The motor drivers 5a to 5c are respectively pro- 
vided with enabling signal input terminals ENB1' to 
ENB3' and the enabling signal input terminals ENB1 ' to 
ENB3' are separately connected to enabling signal out- 
put terminals ENB1 to ENB3 of the input-output unit I/O 
of the MPU 1. 

[0018] The integrated timer controller ITC of the MPU 
1 has first and second clock output terminals CLK1 and 
CLK2. Each of the motor drivers 5a to 5c is provided 
with first and second clock input terminals CLK1' and 
CLK2'. The first clock input terminals CLK1' of the re- 
spective motor drivers 5a to 5c are connected to the first 
clock output terminal CLK1 of the integrated timer con- 
troller ITC of the MPU 1 in common with each other and 
the second clock input terminals CLK2' of the respective 
motor drivers 5a to 5c are connected to the second clock 
output terminals CLK2 of the integrated timer controller 
ITC of the MPU 1 in common with each other. 
[0019] The first and second clock output terminals 
CLK1 and CLK2 output clock pulses which are the same 
in frequency and different in phase by a predetermined 
amount (90°) from each other. 
[0020] The MPU 1 selectively inputs an enabling sig- 
nal to one or more of the motor drivers 5a to 5c and only 
the motor driver(s) which receives the enabling signal is 
selectively operated. The selected motor driver(s) 
drives the corresponding pulse motor(s) at a speed cor- 
responding to the clock pulses output from the clock out- 
put terminal CLK1 or CLK2 in the direction (clockwise 
direction or counterclockwise direction) corresponding 
to the phase difference between the clock pulses output 
from the first and second clock output terminals CLK1 
and CLK2, that is, depending on which is output earlier. 
[0021] When the enabling signal is input into one of 
the motor drivers 5a to 5c, only the pulse motor corre- 
sponding to the motor driver which receives the enabling 
signal is exclusively driven, (exclusive control) 
[0022] When the enabling signal is input into two or 
more motor drivers, the pulse motors corresponding to 
the motor drivers which receive the enabling signal are 
all driven at the same speed in the same direction, (si- 
multaneous control) 

[0023] In the case of the simultaneous control, the 
mechanisms to be driven by the pulse motors can be 
moved at different speeds even if the rotating speeds of 
the pulse motors are the same by inserting a gear mech- 
anism between the pulse motor and the mechanism to 



be driven by the pulse motor. 

[0024] Figure 2 shows a motor control system in ac- 
cordance with a second embodiment of the present in- 
vention which drives a plurality of electric motors in a 

5 constant-current drive mode. 

[0025] In Figure 2, an MPU 1 has a three-channel in- 
put-output unit I/O and a two-channel integrated timer 
controller ITC and controls three pulse motors PM1 to 
PM3 by way of first to third motor drivers 5a to 5c. 

w [0026] The motor drivers 5a to 5c are respectively pro- 
vided with enabling signal input terminals ENBV to 
ENB3' and the enabling signal input terminals ENB1 1 to 
ENB3' are separately connected to enabling signal out- 
put terminals ENB1 to ENB3 of the input-output unit I/O 

15 of the MPU 1. Further the motor drivers 5a to 5c are 
respectively provided with rotating direction signal input 
terminals CW/CCWV to CW/CCW3' and the enabling 
signal input terminals CW/CCW1 1 to CW/CCW3' are 
separately connected to rotating direction signal output 

20 terminals CW/CCW1 to CW/CCW3 of the input-output 
unit I/O of the MPU 1. 

[0027] The integrated timer controller ITC of the MPU 
1 has first and second clock output terminals CLK1 and 
CLK2. The first motor driver 5a is provided with a single 
25 clock input terminal CLK1 ' and each of the second and 
third motor drivers 5b and 5c is provided with a single 
clock input terminal CLK2V The clock input terminal 
CLK1 ' of the first motor driver 5a is connected to the first 
clock output terminal CLK1 of the integrated timer con- 
30 troller ITC of the MPU 1 separately from the clock input 
terminals CLK2 of the second and third motor drivers 5b 
and 5c, whereas the clock input terminals CLK2' of the 
second and third motor drivers 5b and 5c are connected 
to the second clock output terminal CLK2 of the integrat- 
es ed timer controller ITC of the MPU 1 in common with 
each other. 

[0028] With this arrangement, the pulse motor PM1 
driven by the first motor driver 5a is controlled independ- 
ently of the second and third pulse motors PM2 and 
40 PM3, whereas pulse motors PM2 and PM3 driven by 
the second and third motor drivers 5b and 5c use the 
single second clock output terminal CLK2 of the MPU 1 
in common with each other. 

[0029] However the directions of rotation of the pulse 
45 motors PM2 and PM3 can be independently controlled 
by the rotating direction signals input from the rotating 
direction signal output terminals CW/CCW2 and CW/ 
CCW3, and also whether the pulse motors PM2 and 
PM3 are rotated or stopped can be independently con- 
so trolled by the enabling signals input from the enabling 
signal output terminals ENB2 and ENB3. 
[0030] A stencil printer 10 in accordance with a third 
embodiment of the present invention, where a motor 
control system of the present invention is employed, will 
55 be described with reference to Figures 3A and 3B, here- 
inbelow. 

[0031] In Figures 3A and 3B, the stencil printer 10 has 
a printing drum 11 around which a stencil master (not 
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shown) is wound. A squeegee roller (not shown) which 
is in contact with the inner surface of the peripheral wall 
of the printing drum 11 and a doctor roller which supplies 
printing ink to the squeegee roller are provided inside 
the printing drum 11 . A press roller 13 is disposed just 
below the printing drum 11 to be movable up and down 
between an operative position in which it abuts against 
the outer peripheral surface of the printing drum 1 1 and 
a retracted position in which it is away from the outer 
peripheral surface of the printing drum 11 . 
[0032] The printing drum 11 is rotated in the counter- 
clockwise direction as seen in Figure 3B. A paper supply 
table 12a on which a plurality of printing papers P are 
stacked is disposed on the left side of the printing drum 
1 1 . A scraper unit 1 2 which feeds out the printing papers 
P one by one toward the printing drum 1 1 from the paper 
supply table 1 2a is disposed above the paper supply ta- 
ble 12a. 

[0033] A paper discharge portion 14 comprising a 
conveyor belt which conveys printed papers P separat- 
ed from the printing drum 1 1 and a paper discharge table 
on which the printed papers P conveyed by the conveyor 
belt are stacked is disposed on the right side of the print- 
ing drum 11. 

[0034] The stencil printer 1 0 is provided with a longi- 
tudinal printing position adjustment mechanism and a 
transverse printing position adjustment mechanism. 
The longitudinal printing position adjustment mecha- 
nism adjusts the position of the stencil master on the 
printing drum 11 relative to the printing paper P in the 
longitudinal direction thereof (the direction of convey- 
ance of the printing paper P), and the transverse printing 
position adjustment mechanism adjusts the position of 
the stencil master on the printing drum 1 1 relative to the 
printing paper P in the transverse direction thereof (a 
direction perpendicular to the direction of conveyance 
of the printing paper P). The longitudinal and transverse 
printing position adjustment mechanisms are driven by 
electric motors and are operated before the printing 
step. These motors may be controlled by the motor con- 
trol system similar to the second embodiment shown in 
Figure 2. The motor for the longitudinal printing position 
adjustment mechanism will be referred to as "the longi- 
tudinal position adjustment pulse motor PM2" and the 
motor for the transverse printing position adjustment 
mechanism will be referred to as "the transverse posi- 
tion adjustment pulse motor PM3", hereinbelow. 
[0035] Adjustment of the position of the stencil master 
relative to the printing paper P in the longitudinal direc- 
tion (upward or downward) is made by driving the lon- 
gitudinal position adjustment pulse motor PM2 to 
change the angular position of the printing drum 11 rel- 
ative to the printing paper P which is supplied to the 
printing drum 11 at a predetermined timing. 
[0036] Adjustment of position of the stencil master rel- 
ative to the printing paper P In the transverse direction 
(rightward or leftward) is made by driving the transverse 
position adjustment pulse motor PM3 to displace the pa- 



per supply table 1 2a rightward or leftward relatively to 
the printing drum 11. 

[0037] In Figure 4, the area circumscribed by the bro- 
ken line represents the effective image area on the sten- 
5 cil master. In the adjustment of the stencil master rela- 
tive to the printing paper P in the longitudinal direction, 
the effective area is shifted upward or downward, and 
in the adjustment of the stencil master relative to the 
printing paper P in thetransverse direction, the effective 
10 area is shifted rightward or leftward. 

[0038] The operator carries out the printing position 
adjustment by operating longitudinal position adjust- 
ment keys 20a to 20c and transverse position adjust- 
ment keys 24a to 24c on the control panel 1 5 of the sten- 
ts cil printer 10 shown in Figure 5. 

[0039] When the key 20a is pushed, the longitudinal 
position adjustment pulse motor PM2 is rotated in the 
counterclockwise direction to shift upward the effective 
image area relatively to the printing paper P, and when 
20 the key 20c is pushed, the pulse motor PM2 is rotated 
in the clockwise direction to shift downward the effective 
image area relatively to the printing paper P. An LED 
display 21 shows the selected position. When the key 
20b is pushed, the effective image area is centered. The 
25 key 20b will be sometimes referred to as "the centering 
key 20b". 

[0040] When the key 24a is pushed, the transverse 
position adjustment pulse motor PM3 is rotated in the 
counterclockwise direction to shift leftward the effective 

30 image area relatively to the printing paper P, and when 
the key 24c is pushed, the pulse motor PM3 is rotated 
in the clockwise direction to shift rightward the effective 
image area relatively to the printing paper P. An LED 
display 25 shows the selected position. When the key 

35 24b is pushed, the effective image area is centered. The 
key 24b will be sometimes referred to as "the centering 
key 24b". 

[0041] In this particular embodiment, the MPU 1 (Fig- 
ure 2) has a four-channel integrated timer controller ITC. 

40 Two of the four channels of the integrated timer control- 
ler ITC are used for a counter, a timer and the like for 
performing printing operation, another channel of the in- 
tegrated timer controller ITC is used for driving a pulse 
motor of another mechanism. The other channel of the 

45 integrated timer controller ITC, that is, the clock output 
terminal CLK2 is used by the longitudinal position ad- 
justment pulse motor PM2 and the transverse position 
adjustment pulse motor PM3 in common with each oth- 
er. 

so [0042] Thus, three pulse motors can be controlled by 
only two channels of the integrated timer controller ITC 
without use of an additional integrated timer controller 
ITC. 

[0043] Figure 6 shows a flow chart of interruption han- 
55 dling routine for executing the longitudinal printing posi- 
tion adjustment and the transverse printing position ad- 
justment. In this flow chart, one of the pulse motors PM2 
and PM3 is driven at one time, (exclusive control) 
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[0044] That is, operation of the longitudinal position 
adjustment keys 20a to 20c and operation of the trans- 
verse position adjustment keys 24a to 24c are alternate- 
ly allowed and are not simultaneously allowed. 
[0045] When one of the longitudinal position adjust- 
ment keys 20a and 20c is pushed (when the answer to 
the question in step S1 is YES), the MPU 1 outputs 
through the clock output terminal CLK2 clock pulses at 
a frequency suitable for rotating the longitudinal position 
adjustment pulse motor PM2 at a predetermined speed, 
(step S4) 

[0046] Then it is determined whether the key 20a has 
been pushed, (step S5) When it is determined that the 
key 20a has been pushed (when the answer to the ques- 
tion in step S5 is YES), the MPU 1 outputs a rotating 
direction signal CCW2, representing that the position 
adjustment pulse motor PM2 is to be rotated in the coun- 
terclockwise direction, through the rotating direction sig- 
nal output terminals CW/CCW2 (step S6) and outputs 
an enabling signal through the enabling signal output 
terminal ENB2 (step S8). 

[0047] Upon receipt of the rotating direction signal 
CCW2 and the enabling signal, the second motor driver 
5b rotates the longitudinal position adjustment pulse 
motor PM2 in the counterclockwise direction until the 
key 20a is released. When the key 20a is released 
(when the answer to the question in step S9 is YES), 
the enabling signal is made ineffective and the longitu- 
dinal position adjustment pulse motor PM2 is stopped. 
(stepS 10) 

[0048] When it is determined in step S5 that the key 
20c has been pushed (when the answer to the question 
in step S5 is NO), the MPU 1 outputs a rotating direction 
signal CW2, representing that the position adjustment 
pulse motor PM2 is to be rotated in the clockwise direc- 
tion, through the rotating direction signal output termi- 
nals CW/CCW2 (step S7) and outputs an enabling sig- 
nal through the enabling signal output terminal ENB2 
(step S8). 

[0049] Upon receipt of the rotating direction signal 
CW2 and the enabling signal, the second motor driver 
5b rotates the longitudinal position adjustment pulse 
motor PM2 in the clockwise direction until the key 20c 
is released. When the key 20c is released (when the 
answer to the question in step S9 is YES), the enabling 
signal is made ineffective and the longitudinal position 
adjustment pulse motor PM2 is stopped, (step S10) 
[0050] The amount of adjustment in the longitudinal 
direction is shown by the LED display 21 and is stored 
in the MPU 1. 

[0051] When one of the transverse position adjust- 
ment keys 24a and 24c is pushed (when the answer to 
the question in step S1 is NO and the answer to the 
question in step S2 is YES), the MPU 1 outputs through 
the clock output terminal CLK2 clock pulses at a fre- 
quency suitable for rotating the transverse position ad- 
justment pulse motor PM3 at a predetermined speed. 
(stepS 13) 



[0052] Then it is determined whether the key 24a has 
been pushed, (step S14) When it is determined that the 
key 24a has been pushed (when the answer to the ques- 
tion in step S14 is YES), the MPU 1 outputs a rotating 
5 direction signal CCW3, representing that the position 
adjustment pulse motor PM3 is to be rotated in the coun- 
terclockwise direction, through the rotating direction sig- 
nal output terminals CW/CCW23(step S1 5) and outputs 
an enabling signal through the enabling signal output 
10 terminal ENB3 (step S17). 

[0053] Upon receipt of the rotating direction signal 
CCW3 and the enabling signal, the third motor driver 5c 
rotates the transverse position adjustment pulse motor 
PM3 in the counterclockwise direction until the key 24a 
*s is released. When the key 24a is released (when the 
answer to the question in step S1 8 is YES), the enabling 
signal is made ineffective and the transverse position 
adjustment pulse motor PM3 is stopped, (step S19) 
[0054] When it is determined in step S5 that the key 
24c has been pushed (when the answer to the question 
in step S14 is NO), the MPU 1 outputs a rotating direc- 
tion signal CW3, representing that the position adjust- 
ment pulse motor PM2 is to be rotated in the clockwise 
direction, through the rotating direction signal outputter- 
minals CW/CCW3 (step S16) and outputs an enabling 
signal through the enabling signal output terminal ENB3 
(step S17). 

[0055] Upon receipt of the rotating direction signal 
CW3 and the enabling signal, the third motor driver 5c 
rotates the transverse position adjustment pulse motor 
PM3 in the clockwise direction until the key 24c is re- 
leased. When the key 24c is released (when the answer 
to the question in step S1 8 is YES), the enabling signal 
is made ineffective and the transverse position adjust- 
ment pulse motor PM3 is stopped, (step S19) 
[0056] The amount of adjustment in the transverse di- 
rection is shown by the LED display 25 and is stored in 
the MPU 1. 

[0057] When one of the centering keys 20b and 24b 
is pushed (when the answer to the question in step S1 
is NO, the answer to the question in step S2 is NO, and 
the answer to the question in step S3 is YES), it is de- 
termined whether the centering key 20b for centering 
the printing position in the longitudinal direction has 
been pushed, (step S21 ) When it is determined that the 
key 20b has been pushed (when the answer to the ques- 
tion in step S21 is YES), the MPU 1 controls the longi- 
tudinal position adjustment pulse motor PM2 to center 
the printing position in the longitudinal direction, (step 
S22) That is, the MPU 1 stores therein the current print- 
ing position in the longitudinal direction and outputs a 
rotating direction signal CW2 orCCW2, an enabling sig- 
nal, and clock pulses to the second motor driver 5b so 
that the printing position is centered in the longitudinal 
direction. 

[0058] When it is determined that the key 24b has 
been pushed (when the answer to the question in step 
S21 is NO), the MPU 1 controls the transverse position 
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adjustment pulse motor PM3 to center the printing po- 
sition in the transverse direction, (step S24) That is, the 
MPU 1 stores therein the current printing position in the 
transverse direction and outputs a rotating direction sig- 
nal CW3 or CCW3, an enabling signal, and clock pulses 
to the third motor driver 5c so that the printing position 
is centered in the transverse direction. 
[0059] The processing described above is repeatedly 
executed as interruption processing while the power 
source of the stencil printer 1 0 is on. 
[0060] Though, in the embodiment described above, 
the pulse motors PM2 and PM3 are controlled in exclu- 
sive control mode, the pulse motors PM2 and PM3 may 
be simultaneously driven. In such a case, clock pulses 
of the same frequency are supplied to the pulse motors 
PM2 and PM3, and they are rotated at the same speed 
so long as they are of the same type. 
[0061 ] In this case, the printing position is adjusted in 
both the longitudinal and transverse directions at one 
time. However since the mechanisms driven by the 
pulse motors PM2 and PM3 are different from each oth- 
er, there arises no problem. 

[0062] Though, in the third embodiment described 
above, the motorcontrol system of the present invention 
is applied to a stencil printer as an image forming appa- 
ratus, the image forming apparatus need not be limited 
to the stencil printer. 

[0063] Further, though, in the embodiments described 
above, pulse motors are employed, electric motors oth- 
er than pulse motors may be employed. For example, 
in the case of the first embodiment, where the motors 
are driven in a constant-voltage mode, DC motors can 
be employed. 

[0064] Further, as the means for generating clock 
pulses inside the MPU 1 , various means other than the 
integrated timer controller ITC may be used. 
[0065] As can be understood from the description 
above, in the motor control system of the present inven- 
tion, clock pulses output through a single channel of the 
processor are used in common by a plurality of motors, 
and accordingly, more motors than the number of the 
available channels of the timer controller can be control- 
led by the processor. 

[0066] The motors which use in common clock pulses 
from a single channel may be either those to be driven 
at one time or those to be driven separately. Whether 
the motors which use in common clock pulses from a 
single channel are driven at one time or separately from 
each other can be controlled on the side of the proces- 
sor. Further the motors can be driven either in the con- 
stant-voltage drive mode or the constant-current drive 
mode according to the type of the motors and the like. 
[0067] In an image forming apparatus, a predeter- 
mined number of channels of the integrated timer con- 
troller ITC of the processor have been allotted to each 
function. Even if the number of motors to be controlled 
by the predetermined number of channels becomes 
larger than the predetermined number, all the motors 



can be controlled without an additional integrated timer 
controller ITC by use of the motor control system of the 
present invention. Since no additional integrated timer 
controller ITC is required, space for increased integrat- 
5 ed timer controllers is unnecessary and increase in cost 
can be suppressed. 



Claims 

10 

1 . A motor control system comprising 

a processor (1) having a clock output terminal 
(ch1,ch2) for outputting clock pulses 

15 (CLK1 ,CLK2) in desired cycles, 

a plurality of motors (PM1-PM3), and 
a plurality of motor drivers (5a-5c) which are 
provided one for each motor (PM1-PM3) and 
drive the corresponding motors on the basis of 

20 the clock pulses input into the motor drivers 

(5a-5c) through respective clock input termi- 
nals thereof, 

wherein the clock input terminals of the motor 
25 drivers are connected to the clock output terminal 
(ch1 ,ch2) of the processor (1) in common with each 
other 

characterized in that the processor (1) out- 
puts an enabling signal (ENB1-ENB3) to at least 
30 one of the motor drivers (5a-5c), thereby enabling 
at least one motor driver (5a-5c) to start driving the 
corresponding motor (PM1-PM3). 

2. A motor control system as defined in Claim 1 in 
35 which the processor (1 ) outputs an enabling signal 

(ENB1-ENB3) to two or more of the motor drivers 
(5a-5c) at one time, thereby enabling the motor driv- 
ers to start driving the corresponding motors 
(PM1-PM3). 

40 

3. A motor control system as defined in claim 1 or 2, 

wherein said processor (1) has first and sec- 
ond clock output terminals (ch1 ,ch2) and a plurality 
of enabling signal output terminals (I/O), the first 

45 and second clock output terminals outputting first 
and second clock pulses (CLK1,CLK2) in desired 
cycles and in phases different from each other by a 
predetermined amount, 

said plurality of motor drivers (5a-5c) drive the 

50 corresponding motors (PM1-PM3) in a constant- 
voltage drive mode on the basis of the first and sec- 
ond clock pulses input into the motor drivers (5a- 
5c) from the first and second clock output terminals 
(ch1,ch2) through first and second clock input ter- 

55 minals of each of the motor drivers (5a-5c) and the 
enabling signals (ENB1-ENB3) selectively input in- 
to the motor drivers (5a-5c) through the enabling 
signal output terminals (I/O) of the processor (1), 



6 



11 



EP 1 004 437 B1 



12 



and 

wherein the first clock input terminals of the 
motor drivers (5a-5c) are connected to the first clock 
output terminal (ch1) of the processor (1) in com- 
mon with each other, and the second clock input ter- 
minals of the motor drivers (5a-5c) are connected 
to the second clock output terminal (ch2) of the 
processor (1) in common with each other. 

4. A motor control system as defined in claim 1 or 2, 
comprising 

wherein said processor (1) has a plurality of 
enabling signal output terminals (I/O), and a plural- 
ity of rotating direction signal output terminals, 

said plurality of motor drivers (5a-5c) drive the 
corresponding motors (PM1-PM2) in a constant- 
current drive mode on the basis of the clock pulses 
input into the motor drivers (5a-5b) from the clock 
output terminals through a clock input terminal of 
each of the motor drivers (5a-5c) and the enabling 
signals (ENB1 -ENB3) and the rotating direction out- 
put signals (CW/CCW1 -3) selectively input into the 
motor drivers (5a-5c) respectively through the ena- 
bling signal output terminals and the rotating direc- 
tion output terminals of the processors (1). 

5. An image forming apparatus provided with a system 
as defined in any of claims 1 to 4 in which the motors 
(PM1 -PM3) are those for adjusting the position on 
the printing paper (P) in which the image is to be 
formed. 



Patentanspruche 

1. Ein Motorregelungssystem, mit: 

einem Prozessor (1) mit einem Taktausgangs- 
anschluss (ch1, ch2) zur Ausgabe von Taktpul- 
sen (CLK1, CLK2) in gewiinschten Zyklen, 
einer Mehrzahl von Motoren (PM1 - PM3), und 
einer Mehrzahl von Motortreibem (5a - 5c), von 
denen einer fur jeden Motor (PM1 - PM3) vor- 
gesehen ist. und die die Motoren auf Grundlage 
von den Taktpulsen antreiben, die an die Mo- 
tortreiber uber ihre jeweiligen Takteingangsan- 
schliisse angelegt werden, 

wobei die Takteingangsanschliisse der Mo- 
tortreiber gemeinsam mit dem Taktausgangsan- 
schluss (ch1, ch2) des Prozessors (1) verbunden 
sind, 

dadurch gekennzeichnet, dass 

der Prozessor (1) ein Freigabesignal (ENB1 - 
ENB3) an wenigstens einen der Motortreiber (5a - 
5c) ausgibt, wodurch wenigstens ein Motortreiber 
freigegeben wird, das Treiben des korrespondie- 
renden Motors (PM1 - PM3) zu starten. 



2. Ein Motorregelungssystem nach Anspruch 1, bei 
dem der Prozessor (1) gleichzeitig ein Freigabesi- 
gnal (ENB1 - ENB3) an zwei oder mehr der Motor- 
treiber (5a - 5c) ausgibt, wodurch die Motortreiber 

5 freigegeben werden, das Treiben der korrespondie- 
renden Motoren (PM1 - PM3) zu starten. 

3. Ein Motorregelungssystem nach Anspruch 1 oder 
2, bei dem der Prozessor (1 ) einen ersten und einen 

10 zweiten Taktausgangsanschluss (ch1 , ch2) und ei- 
ne Mehrzahl von Freigabesignalausgangsan- 
schlussen (I/O) aufweist, wobei der erste und der 
zweite Taktausgangsanschluss erste und zweite 
Taktpulse (CLK1, CLK2) in gewiinschten Zyklen 

15 und in um einen bestimmten Betrag zueinander un- 
terschiedlichen Phasen ausgeben, 

die Mehrzahl von Motortreibem (5a - 5c) die 
korrespondierenden Motoren (PM1 - PM3) in einem 
Antriebsmodus mit konstanter Spannung auf 

20 Grundlage der von dem ersten und dem zweiten 
Taktausgangsanschluss (ch1 , ch2) uber den ersten 
und den zweiten Takteingangsanschluss von jedem 
der Motortreiber (5a - 5c) an die Motortreiber (5a - 
5c) angelegten ersten und zweiten Taktpulse und 

25 der uber die Freigabesignalausgangsanschlusse(l/ 
0) des Prozessors (1) selektiv an die Motortreiber 
(5a - 5c) angelegten Freigabesignale (ENB1 - 
ENB3) treiben, und 

wobei die ersten Takteingangsanschliisse der 

30 Motortreiber (5a - 5c) gemeinsam an den ersten 
Taktausgangsanschluss (ch1) des Prozessors (1) 
angeschlossen sind und die zweiten Takteingangs- 
anschliisse der Motortreiber (5a - 5c) gemeinsam 
an den zweiten Taktausgangsanschluss (ch2) des 

35 Prozessors (1 ) angeschlossen sind. 

4. Ein Motorregelungssystem nach Anspruch 1 oder 
2, bei dem der Prozessor (1) eine Mehrzahl von 
Freigabesignalausgangsanschlussen (I/O) und ei- 

40 ne Mehrzahl von Drehrichtungssignalausgangsan- 
schlussen aufweist, 

die Mehrzahl von Motortreibem (5a - 5c) die 
korrespondierenden Motoren (PM1 - PM2) in einem 
Antriebsmodus mit konstanter Spannung auf 

45 Grundlage der von den Taktausgangsanschlussen 
uber einen Takteingangsanschluss von jedem der 
Motortreiber (5a - 5c) an die Motortreiber (5a - 5b) 
angelegten Taktpulse und der jeweils uber die Frei- 
gabesignalausgangsanschliisse und die Drehrich- 

50 tungssignalausgangsanschliisse des Prozessors 
(1 ) selektiv an die Motortreiber (5a - 5c) angelegten 
Freigabesignale (ENB1 - ENB3) und Drehrich- 
tungsausgangssignale (CW/CCW1-3) treiben. 

55 5. Ein Bilderzeugungsapparat mit einem System nach 
einem der Anspruche 1 bis 4, bei dem die Motoren 
(PM1 - PM3) zur Einstellung der Position auf dem 
Druckpapierbogen (P) dienen, auf dem das Bild er- 



7 



13 



EP 1 004 437 B1 



14 



zeugt werden soli. 



Revendications 

1 . Systeme de commande de moteur comprenant : 

un processeur (1) comportant une borne de 
sortie d'horloge (ch1 , ch2) pour delivrer des im- 
pulsions d'horloge (CLK1 , CLK2) selon des cy- 
cles souhaites, 

une pluralite de moteurs (PM1 a PM3) ; et 
une pluralite de dispositifs de commande de 
moteur (5a a 5c) qui sont prevus a raison d'un 
pour.chaque moteur (PM1 a PM3) et comman- 
dent les moteurs correspondants sur la base 
des impulsions d'horloge appliquees aux dis- 
positifs de commande de moteur (5a a 5c) par 
I'intermediaire de bornes d'entree d'horloge 
respectives de ceux-ci, 

dans lequel les bornes d'entree d'horloge des 
dispositifs de commande de moteur sont con- 
nectees k la borne de sortie d'horloge (ch1, 
ch2) du processeur (1) en commun les unes 
avec les autres 

caracterise en ce que 

le processeur (1) delivre un signal de valida- 
tion (ENB1 a ENB3) a au moins I'un des dispositifs 
de commande de moteur (5a a 5c), validant de ce 
fait au moins un dispositif de commande de moteur 
(5a k 5c) afin de debuter la commande du moteur 
(PM1 k PM3) correspondant. 

2. Systeme de commande de moteur selon la reven- 
dication 1 , dans lequel le processeur (1) delivre un 
signal de validation (ENB1 a ENB3) a deux ou plus 
des dispositifs de commande de moteur (5a a 5c) 
a la fois, permettant de ce fait aux dispositifs de 
commande de moteur de debuter la commande des 
moteurs (PM1 a PM3) correspondants. 

3. Systeme de commande de moteur selon la reven- 
dication 1 ou 2, 

dans lequel ledit processeur comporte des 
premiere et deuxieme bornes de sortie d'horloge 
(ch1, ch2) et une pluralite de bomes de sortie de 
signal de validation (I/O), les premiere et deuxieme 
bornes de sortie d'horloge delivrant des premiere et 
deuxieme impulsions d'horloge (CLK1 , CLK2) se- 
lon des cycles souhaites et avec des phases diffe- 
rentes I'une de I'autre d'une quantite predetermi- 
nee, 

ladite pluralite de dispositifs de commande de 
moteur (5a a 5c) commandent les moteurs (PM1 a 
PM3) correspondants dans un mode de commande 
a tension constante sur la base des premiere et 
deuxieme impulsions d'horloge appliquees aux dis- 



positifs de commande de moteur (5a a 5c) a partir 
des premiere et deuxieme bornes de sortie d'horlo- 
ge (ch1, ch2) par I'intermediaire des premiere et 
deuxieme bornes d'entree d'horloge de chacun des 
5 dispositifs de commande de moteur (5a k 5c) et des 
signaux de validation (ENB1 k ENB3) appliques de 
maniere selective aux dispositifs de commande de 
moteur (5a a 5c) par I'intermediaire des bornes de 
sortie de signal de validation (I/O) du processeur 

" (1). et 

dans lequel les premieres bornes d'entree 
d'horloge des dispositifs de commande de moteur 
(5a a 5c) sont connectees a la premiere borne de 
sortie d'horloge (ch 1 ) du processeur (1 ) en commun 

*5 les unes avec les autres. et les deuxiemes bornes 
d'entree d'horloge des dispositifs de commande de 
moteur (5a a 5c) sont connectees a la deuxieme 
borne de sortie d'horloge (ch2) du processeur (1) 
en commun les unes avec les autres. 

20 

4. Systeme de commande de moteur selon la reven- 
dication 1 ou 2, 

dans lequel ledit processeur(1 ) comporte une 
pluralite de bornes de sortie de signal de validation 

25 (I/O) et une pluralite de bornes de sortie de signal 
de direction de rotation, 

ladite pluralite de dispositifs de commande de 
moteur (5a a 5c) commandent les moteurs 
(PM1 -PM2) correspondants dans un mode de com- 

30 mande a courant constant sur la base des impul- 
sions d'horloge appliquees aux dispositifs de com- 
mande de moteur (5a-5b) k partir des bornes de 
sortie d'horloge par I'intermediaire d'une borne 
d'entree d'horloge de chacun des dispositifs de 

35 commande de moteur (5a a 5c) et des signaux de 
validation (ENB1 a ENB3) et des signaux de sortie 
de direction de rotation (CW/CCW1 a 3) appliques 
de maniere selective aux dispositifs de commande 
de moteur (5a a 5c) respectivement par I'interme- 

40 diaire des bornes de sortie de signal de validation 
et des bornes de sortie de direction de rotation du 
processeur (1). 

5. Dispositif de formation d'image pourvu d'un syste- 
45 me tel que defini dans I'une quelconque des reven- 
dications 1 a 4, dans lequel les moteurs (PM1 a 
PM3) sont ceux destines a ajuster la position a la- 
quelle I'image doit etre formee sur le papier d'im- 
pression (P). 

50 
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